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Abstract  Recently, the number of Wi-Fi enabled devises including public/private access points and terminals such as smartphone has 
been increased. As a result, dense wireless LAN will be likely to appear in the near future. In this environment, there are various access points 
with different settings in terms of channel bandwidths and frame sizes. Thus, the throughput performance is drastically decreased due to the 
performance anomaly (PA) problem caused by the imbalance between each airtime, which is the frame transmission duration. In this paper, we 
propose a new AP selection scheme with considering the differences in terms of channel bandwidths and frame sizes. In our proposed AP 
selection scheme, the STA adjusts the frame size in response to the transmission rate for achieving “Airtime Fairness”. Through simulation 
experiment, we showed that our proposed AP selection scheme can achieve Airtime Fairness, while improving the throughput performance 
effectively. 
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1. ࡣࡌࡵ࡟  
㏆ᖺ㸪↓⥺ᢏ⾡ࡢⓎᒎ࡟క࠸↓⥺ࢿࢵࢺ࣮࣡ࢡࡢ㟂
せࡀ㧗ࡲࡗ࡚࠸ࡿ㸬≉࡟ᗈࡃ୍⯡࡟⏝࠸ࡽࢀ࡚࠸ࡿ↓
⥺ࢿࢵࢺ࣮࣡ࢡ࡜ࡋ࡚ IEEE802.11 ࡟‽ᣐࡍࡿ↓⥺
LAN ࡀᣲࡆࡽࢀࡿ㸬↓⥺ LAN ࡣ㐠⏝࡟㝿ࡋ࡚චチࡀ
୙せ࡛㸪ࢣ࣮ࣈࣝࡢᩜタࢆᚲせ࡜ࡋ࡞࠸ࡓࡵ㸪పࢥࢫ
ࢺ࠿ࡘᐜ᫆࡟ࢿࢵࢺ࣮࣡ࢡࢆᵓ⠏࣭ᣑᙇࡍࡿࡇ࡜ࡀ࡛
ࡁࡿ㸬ࡑࡢ⤖ᯝ㸪࢜ࣇ࢕ࢫࡸබඹ᪋タ࡟࠾ࡅࡿ↓⥺
LAN ࡢ࢔ࢡࢭࢫ࣏࢖ࣥࢺ (AP)ࡢタ⨨ྎᩘࡣᖺࠎቑຍ
ࡋ࡚࠸ࡿ㸬Cisco ࡢㄪᰝ [1]࡟ࡼࡿ࡜㸪Wi-Fi ࢫ࣏ࢵࢺࡢ
ᩘࡣ㸪2015 ᖺࡣ 6400 ୓࡛࠶ࡿࡢ࡟ᑐࡋ࡚㸪2020 ᖺ࡟
ࡣ 4 ൨ 3200 ୓ࡲ࡛ቑຍࡍࡿࡇ࡜ࡀண᝿ࡉࢀ࡚࠸ࡿ㸬
ࡇࢀࡽࡢ≧ἣࢆ㋃ࡲ࠼ࡿ࡜㸪࠶ࡿ࢚ࣜ࢔࡟ከᩘࡢ AP
࡜ STA ࡀᐦ㞟ࡋ࡚㓄⨨ࡉࢀࡿ⛻ᐦ↓⥺ LAN ⎔ቃࡀ௒
ᚋⓎ⏕ࡍࡿࡇ࡜ࡣ㑊ࡅࡽࢀ࡞࠸㸬  
࣮ࣘࢨ➃ᮎ (STA)ࡀ AP ࡟᥋⥆ࡍࡿ㝿ࡣ㸪㏆㞄ࡢ AP
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࠿ࡽᐃᮇⓗ࡟ࣈ࣮ࣟࢻ࢟ࣕࢫࢺࡉࢀࡿࣅ࣮ࢥࣥࢆཷಙ
ࡋ㸪ࡑࡢ୰࡛ཷಙಙྕᙉᗘ㸦RSSI)ࡀ᭱ࡶ኱ࡁ࠸ AP ࢆ
᥋⥆ඛ࡜ࡋ࡚㑅ᢥࡍࡿᡭἲ㸦௨㝆㸪RSSI ᡭἲ㸧ࡀ୍⯡
ⓗ࡛࠶ࡿ㸬ࡋ࠿ࡋ㸪ࡇࡢᡭἲࡣ RSSI ࡢࡳࢆᇶ࡟㑅ᢥඛ
ࢆỴᐃࡍࡿࡓࡵ㸪 CSMA/CA (Carrier Sense Multiple 
Access/Collision Avoidance)࡟ࡼࡿ㏻ಙᚅᶵ᫬㛫ࡢቑຍ
ࡸ㞃ࢀ➃ᮎၥ㢟࡟ࡼࡿࣇ࣮࣒ࣞ⾪✺࡟㉳ᅉࡍࡿࢫ࣮ࣝ
ࣉࢵࢺࡢపୗࢆ⪃៖࡛ࡁ࡞࠸㸬  
ࡲࡓ㸪↓⥺ LAN ࡛ࡣ㏻ಙရ㉁ࢆಖࡘࡓࡵ࡟㸪AP ࡜
STA 㛫ࡢ㟁Ἴ⎔ቃ (㏻ಙ㊥㞳㸪㐽ⶸ≀㸪㞧㡢 )࡟ᛂࡌ࡚
㐺ษ࡞ఏ㏦࣮ࣞࢺࢆ㑅ᢥࡋ㸪౑⏝ࡍࡿ Rate Adaptation
ไᚚࢆ⾜ࡗ࡚࠸ࡿ㸬ࡑࡢ୍᪉࡛㸪ࢳࣕࢿࣝ࢔ࢡࢭࢫไ
ᚚ᪉ᘧ࡜ࡋ࡚ CSMA/CA ࢆ⏝࠸ࡿࡓࡵ㸪ྛ STA ࡢఏ㏦
࣮ࣞࢺ࡟㛵ಀ࡞ࡃ㸪㏻ಙᶵ఍ࡀᖹ➼࡟୚࠼ࡽࢀࡿ㸬ࡑ
ࡢ⤖ᯝ㸪␗࡞ࡿఏ㏦࣮ࣞࢺ࡛㏻ಙࢆ⾜࠺ STA ࡀ」ᩘྎ
Ꮡᅾࡍࡿ⎔ቃ࡛ࡣ㸪Performance Anomaly(PA)ၥ㢟 [2]ࡀ
῝้໬ࡍࡿ㸬PA ၥ㢟࡜ࡣ㸪పఏ㏦࣮ࣞࢺ࡛㏻ಙࢆ⾜࠺
STA ࡀࣇ࣮࣒ࣞ㏦ಙ࡟㝿ࡋ࡚ࢳࣕࢿࣝࢆ㛗᫬㛫༨᭷ࡍ
ࡿ㸦ࣇ࣮࣒ࣞ㌿㏦᏶஢᫬㛫㸸Airtime ࡀ㛗࠸㸧ࡇ࡜࡟ࡼ
ࡾ㸪௚ࡢ㧗ఏ㏦࣮ࣞࢺ࡛㏻ಙྍ⬟࡞ STA ࡀࢳࣕࢿࣝࢆ
᭷ຠ࡟ά⏝࡛ࡁ࡞࠸ࡓࡵ㸪↓⥺ LAN ඲యࡢࢫ࣮ࣝࣉ
ࢵࢺࡀపୗࡋ࡚ࡋࡲ࠺ၥ㢟࡛࠶ࡿ㸬≉࡟ IEEE802.11ac
➼ࡢ᭱᪂つ᱁࡛ࡣ㸪AP/STA ඹ࡟ࢳࣕࢿࣝ࣎ࣥࢹ࢕ࣥ
ࢢࡸ A-MPDU㸪MIMO ࡞࡝ࡢ↓⥺㏻ಙ㧗㏿໬ᢏ⾡ࢆᶆ
‽࡛฼⏝ࡍࡿࡓࡵ㸪ఏ㏦࣮ࣞࢺࡸࣇ࣮࣒ࣞࢧ࢖ࢬࡀ
AP/STA ẖ࡟㸪ࡉࡽ࡟ࡣ᫬㛫ẖ࡟ࡶ」㞧࡟ኚ໬ࡍࡿࡇ
࡜࡜࡞ࡿ㸬ࡼࡗ࡚㸪⛻ᐦ↓⥺ LAN ⎔ቃ࡛ࡣ㸪AP ࡜ STA
ࡢ࣌࢔ẖ࡟ఏ㏦࣮ࣞࢺࡸࣇ࣮࣒ࣞࢧ࢖ࢬࡀ␗࡞ࡿከ✀
ከᵝ࡞㏻ಙࡀΰᅾࡍࡿ㸬ࡇࡢࡼ࠺࡞⎔ቃ࡛ࡣ㸪㏻ಙẖ
ࡢ Airtime ࡢᕪࡀ኱ࡁࡃ࡞ࡾ㸪PA ၥ㢟࡟ࡼࡿࢫ࣮ࣝࣉ
ࢵࢺపୗࡀ᭦࡟῝้໬ࡍࡿ࡜⪃࠼ࡽࢀࡿ㸬  
ࡑࡇ࡛ᮏ◊✲࡛ࡣ㸪STA ࡀྛ AP ࠿ࡽཷಙࡍࡿࣅ࣮
ࢥࣥ࠿ࡽᚓࡽࢀࡿ᝟ሗࢆᇶ࡟㸪CSMA/CA ࡟ࡼࡿ㏻ಙ
ᚅᶵ᫬㛫ࡢቑຍࡸ㞃ࢀ➃ᮎၥ㢟࡟ࡼࡿࣇ࣮࣒ࣞ⾪✺ࡢ
ᙳ㡪ࢆ⪃៖ࡋ࡚ AP ࢆ㑅ᢥࡍࡿ㸬ࡉࡽ࡟㸪ࣇ࣮࣒ࣞ㏦
ಙ᫬࡟࠾࠸࡚ࡣ㸪⮬㌟ࡢఏ㏦࣮ࣞࢺ࡟ᛂࡌ࡚㸪A-MPDU
ࣇ࣮࣒ࣞࢧ࢖ࢬࢆኚ᭦ࡍࡿࡇ࡜࡛㸪 Airtime Fairness ࡢ
ᐇ⌧࡜⮬㌟ࡢࢫ࣮ࣝࣉࢵࢺࡢྥୖࢆ┠ᣦࡍ AP/STA ༠
ㄪᆺ AP 㑅ᢥᡭἲࢆᥦ᱌ࡍࡿ㸬ᮏ✏࡛ࡣ㸪ᥦ᱌ᡭἲࡢ
᭷ຠᛶࢆ⌧ᐇ⎔ቃࢆ᝿ᐃࡋࡓࢩ࣑࣮ࣗࣞࢩࣙࣥᐇ㦂ࢆ
㏻ࡌ࡚ホ౯ࡍࡿ㸬  
 
2. 㛵㐃◊✲  
1 ❶࡛㏙࡭ࡓࡼ࠺࡟㸪୍⯡ⓗ࡞ RSSI ᡭἲ࡛ࡣ㸪
CSMA/CA ࡟ࡼࡿ㏻ಙᚅᶵ᫬㛫ࡢቑຍࡸ㞃ࢀ➃ᮎၥ㢟
࡟ࡼࡿࣇ࣮࣒ࣞ⾪✺㸪PA ၥ㢟ࡢⓎ⏕ࢆ⪃៖࡛ࡁ࡞࠸ࡓ
ࡵ㸪AP 㑅ᢥᚋࡢࢫ࣮ࣝࣉࢵࢺᛶ⬟ࢆಖドࡍࡿࡇ࡜ࡀ࡛
ࡁ࡞࠸㸬ࡑࡇ࡛㛵㐃◊✲ [3]࡛ࡣ㸪AP ࠿ࡽྲྀᚓࡍࡿࣅ
࣮ࢥࣥ᝟ሗࡔࡅ࡛ࡣ࡞ࡃ STA ࡀྲྀᚓྍ⬟࡞᝟ሗࡶ⪃
៖ࡋ࡚᥋⥆ඛ AP ࢆ㑅ᢥࡍࡿ UC(User-centric)ᡭἲࡀᥦ
᱌ࡉࢀ࡚࠸ࡿ㸬  
ࡇࡢ UC ᡭἲ࡛ࡣ㸪STA ࡀ AP ࠿ࡽ㏦ಙࡉࢀࡓࣅ࣮
ࢥࣥࣇ࣮࣒ࣞࢆཷಙࡋ㸪✌ാࢳࣕࢿࣝࡸ㏦ಙᡂຌ☜⋡
࡜࠸ࡗࡓࢳࣕࢿࣝ᝟ሗࢆ⟬ฟࡍࡿ㸬ࡑࡢᚋ㸪STA ࡣྲྀ
ᚓࡋࡓ᝟ሗࢆ࢔ࢯࢩ࢚࣮ࢩࣙࣥせồࣇ࣮࣒ࣞ࡟ᇙࡵ㎸
ࡳ AP ࡬㏦ಙࡍࡿ㸬AP ࡣ STA ࠿ࡽ㏦ಙࡉࢀࡓࢳࣕࢿ
ࣝ᝟ሗ࡜⮬ಙࡀಖᣢࡍࡿ᝟ሗࢆᇶ࡟㸪ࡑࡢ STA ࡀ AP
᥋⥆ᚋ࡟ᚓࡽࢀࡿண ࢫ࣮ࣝࣉࢵࢺࢆ⟬ฟࡋ㸪࢔ࢯࢩ
࢚࣮ࢩࣙࣥᛂ⟅ࣇ࣮࣒ࣞ࡜ࡋ࡚ STA ࡟㏦ಙࡍࡿ㸬᭱ ᚋ
࡟ STA ࡣ㸪ཷ ಙࡋࡓ࢔ࢯࢩ࢚࣮ࢩࣙࣥᛂ⟅ࣇ࣮࣒ࣞࡢ
୰࠿ࡽ㸪ண ࢫ࣮ࣝࣉࢵࢺࡀ᭱኱࡜࡞ࡿ AP ࢆ᥋⥆ඛ
AP ࡜ࡋ࡚㑅ᢥࡍࡿ㸬ࡇࡢᡭἲ࡟ࡼࡾ㸪STA ࡣ AP ᥋⥆
ᚋࡢࢫ࣮ࣝࣉࢵࢺపୗせᅉࢆ⪃៖ࡋ࡚᥋⥆ඛ AP ࡢ㑅
ᢥࢆ⾜࠺ࡇ࡜ࡀ࡛ࡁࡿ㸬  
ࡋ࠿ࡋ㸪ࡇࡢ UC ᡭἲ࡛ࡣ㸪STA ࡜඲ AP ࡀ࢔ࢯࢩ
࢚࣮ࢩࣙࣥせồ࣭ᛂ⟅ࣇ࣮࣒ࣞࡢ஺᥮ࡀᚲせ࡜࡞ࡿࡓ
ࡵ㸪⟶⌮ࣇ࣮࣒ࣞࡀቑຍࡍࡿ࡜࠸࠺ၥ㢟Ⅼࡀ࠶ࡿ㸬[4]
࡟ࡼࡿ࡜㸪⟶⌮ࣇ࣮࣒ࣞࡢቑຍ࡟ࡼࡾࢫ࣮ࣝࣉࢵࢺࡀ
పୗࡍࡿࡇ࡜ࡀ♧ࡉࢀ࡚࠸ࡿ㸬ࡑࡢࡓࡵ㸪ከࡃࡢ⟶⌮
ࣇ࣮࣒ࣞࡀ㏦ಙࡉࢀࡿ⛻ᐦ↓⥺ LAN ⎔ቃ࡛ UC ᡭἲ
ࢆ⏝࠸ࡿ࡜㸪⟶⌮ࣇ࣮࣒ࣞࡀ᭦࡟ቑຍࡋ㸪ࢫ࣮ࣝࣉࢵ
ࢺࡀ኱ᖜ࡟పୗࡍࡿྍ⬟ᛶࡀ࠶ࡿ㸬  
 
3. ඛ⾜◊✲  
ࡑࡇ࡛ඛ⾜◊✲ [5]࡛ࡣ㸪UCᡭἲࡢࡼ࠺࡟ STA-AP㛫
࡛᝟ሗ஺᥮ࡍࡿࡓࡵࡢ⟶⌮ࣇ࣮࣒ࣞࢆ㏣ຍࡍࡿࡇ࡜࡞
ࡃ㸪CSMA/CA ࡟ࡼࡿ㏻ಙᚅᶵ᫬㛫ቑຍࡸ㞃ࢀ➃ᮎၥ
㢟࡟ࡼࡿࣇ࣮࣒ࣞ⾪✺࡞࡝ࡢࢫ࣮ࣝࣉࢵࢺపୗせᅉࢆ
⪃៖ࡋࡓୖ࡛㸪STA ࡀ᭱⤊ⓗ࡟ AP ࢆ㑅ᢥࡍࡿᡭἲࡀ
ᥦ᱌ࡉࢀ࡚࠸ࡿ㸬  
 
3.1. ඛ⾜◊✲䛾ືసᴫせ  
ඛ⾜ᡭἲ࡛ࡣ㸪ࡲࡎึࡵ࡟ STA ࡀ฼⏝ྍ⬟࡞඲ࢳࣕ
ࢿࣝࡢ୰࠿ࡽ㸪PA ၥ㢟ࢆᅇ㑊ྍ⬟࡞ࢳࣕࢿࣝࢆ㑅ᢥࡋ㸪
ࡑࡢᚋ㸪㑅ᢥࢳࣕࢿࣝࢆ฼⏝ࡍࡿ඲ AP ࡟ᑐࡋ࡚㸪᥋
⥆ࡋࡓ㝿࡟ᚓࡽࢀࡿࢫ࣮ࣝࣉࢵࢺࢆ᥎ᐃࡍࡿ㸬᭱ᚋ࡟
ண ࢫ࣮ࣝࣉࢵࢺࡀ᭱኱࡜࡞ࡿ AP ࢆ㑅ᢥࡍࡿ㸬௨㝆
࡛ືసヲ⣽࡟ࡘ࠸࡚ㄝ᫂ࡍࡿ㸬  
 
3.1.1. PA ၥ㢟ࢆᅇ㑊ྍ⬟࡞ࢳࣕࢿࣝࡢ㑅ᢥ   
 1 ❶࡛㏙࡭ࡓࡼ࠺࡟㸪PA ၥ㢟ࡣ Airtime ࡢᕪ␗࡟㉳
ᅉࡋ࡚Ⓨ⏕ࡍࡿၥ㢟࡛࠶ࡿࡓࡵ㸪ྛ STA ࡀ⮬㌟ࡢ
Airtime ࡜௚ࡢ STA ࡢ Airtime ࡀ㢮ఝࡍࡿࢳࣕࢿࣝ࡟
᥋⥆ࡍࡿࡇ࡜࡛ PA ၥ㢟ࡢⓎ⏕ࢆᢚ࠼ࡿࡇ࡜ࡀྍ⬟࡛
࠶ࡿ [6]㸬ࡑࡇ࡛ඛ⾜ᡭἲ࡛ࡣ㸪ࡲࡎྛ STA ࡣ AP ࠿ࡽ
ࣅ࣮ࢥࣥࢆཷಙࡋࡓ㝿ࡢ RSSI ࡢ್࠿ࡽ AP ᥋⥆ᚋࡢ
ఏ㏦࣮ࣞࢺ R ࢆண ࡍࡿ㸬ࡑࡢୖ࡛㸪ࣇ࣮࣒ࣞࢧ࢖ࢬ
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L ࢆ MTU ್࡜௬ᐃࡋ㸪AP ᥋⥆ᚋࡢ Airtime(Airtimeown)
ࢆண ࡍࡿ㸬ຍ࠼࡚㸪඲ࢳࣕࢿࣝࡢࢫ࢟ࣕࢽࣥࢢࢆ⾜
࠸㸪ࢳࣕࢿࣝࡢ busy ⥅⥆᫬㛫ࢆ ᐃࡍࡿࡇ࡜࡛௚ STA
ࡢ Airtime(Airtimeother)ࢆィ ࡍࡿ㸬ࡇࡢ 2 ࡘࡢ Airtime
ࢆẚ㍑ࡋ࡚㸪PA ၥ㢟ࡢᙳ㡪ࡀ᭱ࡶᑠࡉࡃ࡞ࡿ㸦Airtime
ࡀ㏆࠸㸧ࢳࣕࢿࣝࢆඃඛⓗ࡟㑅ᢥࡍࡿ㸬ࡇࢀ࡟ࡼࡾ㸪
ྠࢳࣕࢿࣝୖ࡟ Airtime ࡀ㏆࠸㏻ಙࢆ㞟⣙ࡍࡿࡇ࡜ࡀ
࡛ࡁ㸪PA ၥ㢟ࡢᙳ㡪ࢆ㍍ῶ࡛ࡁࡿ㸬   
 
3.1.2. ண ࢫ࣮ࣝࣉࢵࢺ࡟ᇶ࡙ࡃ AP 㑅ᢥ  
AP ᥋⥆ᚋࡢண ࢫ࣮ࣝࣉࢵࢺ⟬ฟ࡟࠶ࡓࡗ࡚ࡣ㸪㏻
ಙᚅᶵ᫬㛫㸪ࣇ࣮࣒ࣞࣟࢫ⋡ࡀᚲせ࡜࡞ࡿ㸬㏻ಙᚅᶵ
᫬㛫࡟ࡘ࠸࡚ࡣ㸪CSMA/CA ࡣ㏻ಙᶵ఍ࡀᖹ➼࡜࡞ࡿ
ࡓࡵ㸪Airtime Fairness ࡀᐇ⌧ࡉࢀ࡚࠸ࡿሙྜ㸪⮬㌟ࡢ
㏻ಙᚅᶵ᫬㛫ࡣ➇ྜࡍࡿ௚ STA ᩘࢆඖ࡟ண ྍ⬟࡜
࡞ࡿ㸬ඛ⾜◊✲࡛ࡣ㸪ࣅ࣮ࢥࣥࣇ࣮࣒ࣞࡢ࢜ࣉࢩࣙࣥ
ࣇ࢕࣮ࣝࢻ͆BSS Load͇ [3]ࢆ౑⏝ࡋ㸪ྠ୍ AP ࡟᥋⥆
ࡋ࡚࠸ࡿ௚ STA ᩘ N ࢆᢕᥱ࡛ࡁࡿࡇ࡜ࢆ฼⏝ࡋ㸪⮬㌟
ࡢ㏻ಙᚅᶵ᫬㛫ࢆண ࡋ࡚࠸ࡿ㸬ḟ࡟㸪ࣇ࣮࣒ࣞࣟࢫ
⋡࡟㛵ࡋ࡚ࡣ㸪STA ࡀࢳࣕࢿࣝࢫ࢟ࣕࢽࣥࢢ୰ࡢࣅ࣮
ࢥࣥࣟࢫ⋡ p ࢆィ ࡋ㸪ࡑࡢ್ࢆࣇ࣮࣒ࣞࣟࢫ⋡࡜ࡋ
࡚⏝࠸࡚࠸ࡿ㸬᭱ᚋ࡟㸪௚ STA ᩘ N ࢆඖ࡟⟬ฟࡋࡓ㏻
ಙᚅᶵ᫬㛫㸪ࣇ࣮࣒ࣞࣟࢫ⋡ p ࢆ⏝࠸࡚㸪AP ᥋⥆ᚋࡢ
ࢫ࣮ࣝࣉࢵࢺࢆண ࡍࡿ㸬ண ࢫ࣮ࣝࣉࢵࢺࡣ TCP ㏻
ಙࢆ᝿ᐃࡋ㸪Delayed ACK ࡟ࡼࡗ࡚஧ࡘࡢ TCP DATA
࡟ᑐࡋ㸪୍ࡘࡢ TCP ACK ࡀ㏉ಙࡉࢀࡿࡇ࡜ࢆ๓ᥦ࡜
ࡋ࡚⟬ฟࡋ࡚࠸ࡿ㸬1 TCP DATA ࡢ㏦ಙ᫬㛫ࢆ TD㸪1 
TCP ACK ࡢ㏦ಙ᫬㛫ࢆ TA ࡜ࡋ㸪௚ STA ࡀ N ྎ᥋⥆ࡋ
࡚࠸ࡿ AP ࡟⮬㌟ࡀ᥋⥆ࡋࡓሙྜࡢࢫ࣮ࣝࣉࢵࢺࡢ⟬
ฟᘧࢆ௨ୗ࡟♧ࡍ㸬  
 
ܲ݋ݐ݁݊ݐ݈݅ܽ݄ܶݎ݋ݑ݄݃݌ݑݐ ൌ  ʹܮሺͳ െ ݌ሻሺʹ ஽ܶ ൅ ஺ܶሻ ή ሺܰ ൅ ͳሻ
  ሺͳሻ 
 
3.1.1 ⠇࡛㑅ᢥࡋࡓࢳࣕࢿࣝୖ࡛㸪ࣅ࣮ࢥࣥࢆཷಙࡋࡓ
඲ AP ࡟ᑐࡋ࡚ண ࢫ࣮ࣝࣉࢵࢺࢆ⟬ฟࡋ㸪᭱኱ࡢண
 ࢫ࣮ࣝࣉࢵࢺࢆᥦ౪ྍ⬟࡞ AP ࢆ᥋⥆ඛ AP ࡜ࡋ࡚
㑅ᢥࡍࡿ㸬ࡇࢀ࡟ࡼࡾ㸪STA ࡣ PA ၥ㢟ࢆᅇ㑊ࡋࡘࡘ㸪
᥋⥆ᚋࡢࢫ࣮ࣝࣉࢵࢺࡀ᭱኱ࡢ AP ࢆ㑅ᢥࡍࡿࡇ࡜ࡀ
࡛ࡁࡿ㸬  
 
3.2. ඛ⾜◊✲䛾ၥ㢟Ⅼ  
3.1 ⠇࡛ㄝ᫂ࡋࡓඛ⾜◊✲࡟ࡣ㸪௨ୗ࡟♧ࡍ஧ࡘࡢ
ၥ㢟ⅬࡀᏑᅾࡍࡿ㸬  
(a) ↓⥺ LAN 㧗㏿໬ᢏ⾡ࡢᮍ⪃៖㸸ඛ⾜◊✲࡛ࡣࢳࣕ
ࢿࣝ࣎ࣥࢹ࢕ࣥࢢࡸ A-MPDU ࡜࠸ࡗࡓ㧗㏿໬ᢏ⾡ࢆ
⏝࠸ࡿ㏻ಙᶵჾࡢᏑᅾࢆ᝿ᐃࡋ࡚࠾ࡽࡎ㸪ࡍ࡭࡚ࡢ㏻
ಙࡀ 1 ࢳࣕࢿࣝศࡢ 20MHz ᖜ㸪1 ࣇ࣮࣒ࣞࢧ࢖ࢬ࡛⾜
ࢃࢀࡿࡇ࡜ࡀ๓ᥦ࡛࠶ࡗࡓ㸬ࡑࡢࡓࡵ㸪ࢳࣕࢿࣝ࣎ࣥ
ࢹ࢕ࣥࢢࡸ A-MPDU ࢆ⏝࠸ࡿ㏻ಙᶵჾࡀΰᅾࡍࡿ⎔
ቃ࡛ࡣ㸪ṇ☜࡞ఏ㏦࣮ࣞࢺࡸ Airtime ࢆồࡵࡿࡇ࡜ࡀ
࡛ࡁࡎ㸪㐺ษ࡞ AP ࢆ㑅ᢥ࡛ࡁ࡞࠸㸬  
 
(b) ண ࢫ࣮ࣝࣉࢵࢺࡀ᭱኱ࡢ AP ࢆ☜ᐇ࡟㑅ᢥ࡛ࡁ
࡞࠸㸸ඛ⾜◊✲࡛ࡣ㸪᭱ึ࡟⮬㌟ࡢ Airtime ࡜㢮ఝࡍ
ࡿ Airtime ࢆᣢࡘࢳࣕࢿࣝࢆ㑅ᢥࡋ㸪ࡑࡢᚋ㸪ࠕ㑅ᢥࡋ
ࡓࢳࣕࢿࣝෆ࡛ࠖ᭱㐺࡞ AP ࢆ㑅ᢥࡋ࡚࠸ࡿ㸬ࡇࡢࡼ
࠺࡟㸪᭱ึ࡟ࢳࣕࢿࣝࢆ㑅ᢥࡍࡿࡓࡵ㸪࠶ࡿ STA ࡟࡜
ࡗ࡚ࡢண ࢫ࣮ࣝࣉࢵࢺࡀ᭱኱࡜࡞ࡿ AP ࡀ㑅ᢥࢳࣕ
ࢿࣝ௨እ࡛✌ാࡋ࡚࠸ࡿሙྜࡣ᥋⥆ࡍࡿࡇ࡜ࡀ࡛ࡁ࡞
࠸㸬ࡑࡢ⤖ᯝ㸪STA ࡟ࡼࡗ࡚ࡣ㸪⋓ᚓࢫ࣮ࣝࣉࢵࢺࡢ
㠃࡛୙฼┈ࢆ⿕ࡿྍ⬟ᛶࡀ࠶ࡿ㸬  
 
4. ᥦ ᱌ ᡭ ἲ 㸸 Airtime Fairness-Maximizing 
Throughput(AF-MT) 
ᮏ◊✲࡛ࡣ㸪ఏ㏦࣮ࣞࢺ࡟ᛂࡌ࡚ A-MPDU ࢧ࢖ࢬࢆ
ኚ᭦ࡍࡿࡇ࡜࡟ࡼࡗ࡚ Airtime Fairness ࢆᐇ⌧ (PA ၥ㢟
ࢆᅇ㑊 )ࡋࡘࡘ㸪඲ࢳࣕࢿࣝୖࡢ AP ࠿ࡽࢫ࣮ࣝࣉࢵࢺ
ࡀ᭱኱࡜࡞ࡿ AP ࢆ㑅ᢥࡍࡿ AP/STA ༠ㄪᆺ AP 㑅ᢥ
ᡭἲ (AF-MT ᡭἲ )ࢆᥦ᱌ࡍࡿ㸬  
3 ❶࡛㏙࡭ࡓࡼ࠺࡟㸪ඛ⾜◊✲࡛ࡣ CSMA/CA ࡟ࡼ
ࡿ㏻ಙᚅᶵ᫬㛫ࡸ㞃ࢀ➃ᮎၥ㢟࡟ࡼࡿࣇ࣮࣒ࣞ⾪✺ࡢ
ᙳ㡪ࢆ⪃៖ࡋ㸪ྛ AP ᥋⥆᫬ࡢࢫ࣮ࣝࣉࢵࢺࢆண ࡍ
ࡿᡭἲࡀᥦ᱌ࡉࢀ࡚࠸ࡿ㸬ᮏ◊✲࡟࠾࠸࡚ࡶ㸪㏻ಙᚅ
ᶵ᫬㛫㸦௚ STA ᩘ N㸧࡜ࣇ࣮࣒ࣞࣟࢫ⋡ p ࡣඛ⾜◊✲
࡜ྠᵝࡢᡭἲ࡟ࡼࡗ࡚ᢕᥱ࡛ࡁࡿࡶࡢ࡜ࡍࡿ㸬ࡑࡢୖ
࡛㸪3.2 ⠇࡟♧ࡋࡓඛ⾜ᡭἲࡢၥ㢟ⅬࢆゎỴࡍࡿࡓࡵ
࡟௨ୗࡢᨵⰋࢆ⾜ࡗࡓ㸬  
 
(1) ↓⥺ LAN 㧗㏿໬ᢏ⾡ࡢ⪃៖㸸ඛ⾜◊✲࡛ࡣ㸪↓⥺
LAN 㧗㏿໬ᢏ⾡ࢆ฼⏝ࡍࡿ AP ࡀᏑᅾࡋ࡞࠸⎔ቃࢆ᝿
ᐃࡋࡓホ౯࡟␃ࡲࡗ࡚࠸ࡓࡀ㸪ᮏ◊✲࡛ࡣ␗࡞ࡿࢳࣕ
ࢿࣝ࣎ࣥࢹ࢕ࣥࢢᖜࡸ㞟⣙ࣇ࣮࣒ࣞࢧ࢖ࢬࢆ⏝࠸࡚㏻
ಙࢆ⾜࠺ AP ࡀΰᅾࡍࡿ⎔ቃࢆ᝿ᐃࡍࡿ㸬  
 ࡲࡎ㸪ᥦ᱌ᡭἲ࡛ࡣ㸪ࢳࣕࢿࣝ࣎ࣥࢹ࢕ࣥࢢᖜࢆᢕ
ᥱࡍࡿࡓࡵ࡟㸪ࣅ࣮ࢥࣥࣇ࣮࣒ࣞࡢ͆ HT Operation 
Element ࣇ͇࢕࣮ࣝࢻࢆ฼⏝ࡍࡿ㸬ࡇࡢࣇ࢕࣮ࣝࢻ࠿ࡽ㸪
STA ࡀ AP ࠿ࡽཷಙࡍࡿࣅ࣮ࢥࣥ᝟ሗࢆඖ࡟ AP ࡀ฼
⏝࡛ࡁࡿࢭ࢝ࣥࢲࣜࢳࣕࢿࣝ᝟ሗࢆᢕᥱࡍࡿࡇ࡜ࡀ࡛
ࡁࡿ㸬ࡑࡢࡓࡵ㸪ྛ STA ࡣࣅ࣮ࢥࣥཷಙ᫬ࡢ RSSI ࡜
ࢳࣕࢿࣝ࣎ࣥࢹ࢕ࣥࢢᖜࢆඖ࡟㸪␗✀ AP ΰᅾ⎔ቃ࡟
࠾࠸࡚ࡶṇ☜࡟ఏ㏦࣮ࣞࢺ R ࡢண ࡀྍ⬟࡜࡞ࡿ㸬  
 
(2)A-MPDU ࢧ࢖ࢬࡢỴᐃ㸸ྛ STA ࡀ PA ၥ㢟ࢆ㑊ࡅࡿ
ࡓࡵ࡟㸪㏻ಙ᫬ࡢఏ㏦࣮ࣞࢺ࡟ᛂࡌ࡚ A-MPDU ࢧ࢖ࢬ
L ࢆኚ᭦ࡋ㸪⮬㌟ࡢ Airtime ࡢ㛗ࡉࢆᖖ࡟୍ᐃ࡟࡞ࡿࡼ  
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⾲ 1: A-MPDU ࢧ࢖ࢬỴᐃ⾲  
 
 
࠺࡟ไᚚࡍࡿ㸬ᮏ◊✲࡛ࡣ㸪ࢫ࣮ࣝࣉࢵࢺࡢᨵၿࢆ┠
ᣦࡍࡓࡵ㸪᭱኱ఏ㏦࣮ࣞࢺ (351Mbps)࡟᭱኱ A-MPDU
ࢧ࢖ࢬ (42 ࣇ࣮࣒ࣞศ )ࢆ๭ࡾᙜ࡚ࡓ᫬ࡢ Airtime ࢆ
Target Airtime ࡜ࡋ㸪⎔ቃ࡟ᛂࡌ࡚ఏ㏦࣮ࣞࢺࡀኚ໬ࡋ
ࡓ㝿࡟ Target Airtime ࡟㏆࡙ࡃࡼ࠺࡟ㄪᩚࡍࡿ㸬⾲ 1 ࡟
ఏ㏦࣮ࣞࢺẖࡢ A-MPDU ࢧ࢖ࢬࢆ♧ࡍ㸬  
 
ᥦ᱌ᡭἲ࡛ࡣ㸪ྛ STA ࡀ⾲ 1 ࡟ᚑ࠸ A-MPDU ࢧ࢖ࢬ
ࢆỴᐃࡍࡿࡇ࡜࡟ࡼࡗ࡚㸪࡝ࡢࢳࣕࢿࣝ࡟࠾࠸࡚ࡶ
Airtime Fairness ࢆᐇ⌧ྍ⬟࡜࡞ࡾ㸪PA ၥ㢟ࡢⓎ⏕ࢆ
ᢚไࡍࡿࡇ࡜ࡀ࡛ࡁࡿ㸬ࡑࡢࡓࡵ㸪ඛ⾜ᡭἲࡢࡼ࠺࡟
ࢳࣕࢿࣝࢆඛ࡟Ỵᐃࡍࡿᚲせࡀ࡞ࡃ㸪඲ࢳࣕࢿࣝࡢ୰
࠿ࡽ᥋⥆ AP ࢆ㑅ᢥࡍࡿࡇ࡜ࡀ࡛ࡁࡿ㸬  
 ḟ࡟ᥦ᱌ᡭἲ࡛ࡣ㸪1 ࡘࡢ DATA ࣃࢣࢵࢺࡢ㏦ಙ᫬
㛫 ஽ܶ㸪௚ STA ᩘ N㸪ࣇ࣮࣒ࣞࣟࢫ⋡ p㸪ఏ㏦࣮ࣞࢺ R㸪
⾲ 1 ࡟ᚑࡗ࡚ㄪᩚࡋࡓ A-MPDU ࢧ࢖ࢬ L ࢆ⏝࠸࡚㸪ྛ
AP ᥋⥆᫬ࡢண ࢫ࣮ࣝࣉࢵࢺࢆ⟬ฟࡍࡿ㸬TCP ㏻ಙ
᫬ࡢண ࢫ࣮ࣝࣉࢵࢺࡢ⟬ฟᘧࡣᘧ (1)࡜࡞ࡾ㸪඲㏻ಙ
ࡀ CBR ㏻ಙࢆ⾜࠺ሙྜࡢண ࢫ࣮ࣝࣉࢵࢺࡢ⟬ฟᘧ
ࡣᘧ (2)࡜࡞ࡿ㸬  
 
ܲ݋ݐ݁݊ݐ݈݅ܽ݄ܶݎ݋ݑ݄݃݌ݑݐ ൌ  ܮሺͳ െ ݌ሻ
஽ܶ ή ሺܰ ൅ ͳሻ
  ሺʹሻ 
 
ᥦ᱌ᡭἲ࡛ࡣ㸪඲ࢳࣕࢿࣝୖ࡛ࣅ࣮ࢥࣥࢆཷಙࡋࡓ඲
AP ࡟ᑐࡋ࡚㸪ୖ グࡢᘧ࡟ᚑࡗ࡚ண ࢫ࣮ࣝࣉࢵࢺࢆ⟬
ฟࡍࡿ㸬ࡑࡢᚋ㸪ண ࢫ࣮ࣝࣉࢵࢺ್ࡀ᭱኱ࡢ AP ࢆ
᥋⥆ඛ࡜ࡋ࡚㑅ᢥࡍࡿࡓࡵ㸪☜ᐇ࡟ண ࢫ࣮ࣝࣉࢵࢺ
ࡀ᭱኱ࡢ AP ࢆ㑅ᢥྍ⬟࡜࡞ࡿ㸬  
 
5. ࢩ࣑࣮ࣗࣞࢩࣙࣥホ౯  
ᮏ❶࡛ࡣ㸪ᥦ᱌ᡭἲ AF-MT ࡢ᭷ຠᛶࢆ᳨ドࡍࡿࡓࡵ
࡟㸪RSSI ᡭἲ࡜ඛ⾜ᡭἲࢆẚ㍑ᡭἲ࡜ࡋ࡚㸪ࢩ࣑ࣗࣞ
࣮ࢩࣙࣥ࡟ࡼࡿホ౯ࢆ⾜࠺㸬  
⾲ 2 :ࢩ࣑࣮ࣗࣞࢩࣙࣥࣃ࣓࣮ࣛࢱ  
 
 
5.1. 䝅䝭䝳䝺䞊䝅䝵䞁䝰䝕䝹 
ᮏ◊✲࡛ࡣ㸪ࢿࢵࢺ࣮࣡ࢡࢩ࣑࣮ࣗࣞࢱ Scenargie2.2 
[7]ࢆ⏝࠸࡚ホ౯ࢆ⾜ࡗࡓ㸬ࢩ࣑࣮ࣗࣞࢩࣙࣥࣃ࣓࣮ࣛ
ࢱࢆ⾲ 2 ࡟♧ࡍ㸬࢔ࣉࣜࢣ࣮ࢩࣙࣥࡣ CBR ࢆ౑⏝ࡋ㸪
STA ࡣ AP ࡟ᑐࡋ࡚࢔ࢵࣉࣜࣥࢡ㏻ಙࢆ⾜࠺㸬AP ࡣ㸪
㧗㏿໬㏻ಙᢏ⾡ᑐᛂࡢ AP(ࢳࣕࢿࣝ࣎ࣥࢹ࢕ࣥࢢᖜ
80MHz㸪A-MPDU ࢆ⏝࠸ࡿ )࡜ᚑ᮶ࡢ AP(ࢳࣕࢿࣝ࣎ࣥ
ࢹ࢕ࣥࢢᖜ 20MHz㸪A-MPDU ࢆ⏝࠸࡞࠸ )ࡢ 2 ✀㢮ࡀ
ΰᅾࡍࡿ⎔ቃࢆ᝿ᐃࡋ㸪ྛ AP ࡢࣅ࣮ࢥࣥ㏦ಙ㛫㝸ࡣ
100ms ࡜ࡍࡿ㸬ࡇࡇ࡛㸪㧗㏿໬㏻ಙᢏ⾡ᑐᛂࡢ AP ࡜
ᚑ᮶ࡢ AP ࡣ⾲ 2 ࡟♧ࡍᵝ࡟␗࡞ࡿࢳࣕࢿࣝୖ࡛✌ാ
ࡍࡿࡶࡢ࡜ࡍࡿ㸬ࡘࡲࡾ㸪㧗㏿໬㏻ಙᢏ⾡ᑐᛂࡢ AP ࡜
ᚑ᮶ࡢ AP 㛫ࡢᖸ΅ࡣ⏕ࡌ࡞࠸ࡶࡢ࡜ࡍࡿ㸬࡞࠾㸪ඛ
⾜◊✲㸪ᥦ᱌ᡭἲ࡛ࡣ㸪ྛࢳࣕࢿࣝୖࡢࣇ࣮࣒ࣞࣟࢫ
⋡ࡢ᥎ᐃࡀᚲせ࡜࡞ࡿࡓࡵ㸪ྛࢳࣕࢿࣝୖࢆ 1 ⛊㛫㝸
࡛㡰࡟ࢫ࢟ࣕࣥࡍࡿࡼ࠺࡟タᐃࡋࡓ㸬ࡇࢀ࡟ࡼࡾ㸪10
ಶࡢࣅ࣮ࢥࣥࢆඖ࡟ࣇ࣮࣒ࣞࣟࢫ⋡ࢆ᥎ᐃࡍࡿ㸬  
STA ࡣ AP 㑅ᢥ᫬࡟඲ࢳࣕࢿࣝࡢࣇ࣮࣒ࣞࣟࢫ⋡ࢆ
ᢕᥱ࡛ࡁࡿࡼ࠺࡟㸪10 ⛊㛫㝸࡛ࢿࢵࢺ࣮࣡ࢡ࡟ཧຍࡍ
ࡿࡶࡢ࡜ࡍࡿ㸬STA ࡣ AP ࢆ㑅ᢥᚋ㸪࢔ࢯࢩ࢚࣮ࢩࣙ
ࣥฎ⌮ࢆ⾜࠸㸪⤊஢ᚋ࡟ AP ࡬ྥࡅ࡚࢔ࢵࣉࣜࣥࢡࡢ
CBR ㏻ಙࢆ⾜࠺㸬࡞࠾㏻ಙ᫬ࡢ A-MPDU ࢧ࢖ࢬࡣ㸪ඛ
⾜ᡭἲ࡜ RSSI ᡭἲ࡛ࡣ᭱኱ࡢ 42 ࣇ࣮࣒ࣞᅛᐃ࡜ࡍࡿ
ࡀ㸪AF-MT ᡭἲࡣ⾲ 1 ࡟ᚑࡗ࡚Ỵᐃࡉࢀࡿ㸬  
ࢩ࣑࣮ࣗࣞࢩࣙࣥ࡟⏝࠸ࡓ␗✀ AP ΰᅾ⎔ቃࡢࣔࢹ
ࣝࢆᅗ 1 ࡟♧ࡍ㸬ᅗ 1 ࡣ㞃ࢀ➃ᮎၥ㢟ࡀⓎ⏕ࡋ࡞࠸ࡇ
࡜ࢆ᝿ᐃࡋࡓࣔࢹ࡛ࣝ㸪100m100m ࡢṇ᪉ᙧ࢚ࣜ࢔
ෆ࡟㧗㏿໬㏻ಙᢏ⾡ᑐᛂࡢ AP ࢆ 2 ྎ㸪ᚑ᮶ࡢ AP ࢆ 2
ྎྛ㎶ࡢ୰ኸ࡟㸪STA20 ྎࢆࣛࣥࢲ࣒࡟㓄⨨ࡋࡓ㸬  
 
5.2. ホ౯ᣦᶆ  
ᮏ◊✲࡛ࡣ㸪௨ୗࡢ 3 ࡘࡢホ౯ᣦᶆࢆ⏝࠸ࡿ㸬  
 
 
ࢩ࣑࣮ࣗࣞࢱ  Scenargie2.2 
ࢩ࣑࣮ࣗࣞࢩࣙࣥ᫬㛫  300s 
࢔ࣉࣜࢣ࣮ࢩࣙࣥ  CBR 
↓⥺つ᱁  IEEE802.11ac 
ࣅ࣮ࢥࣥ㏦ಙ㛫㝸  100ms 
1 ࢳࣕࢿࣝࡢᖏᇦᖜ  20MHz 
✌ാ  
ࢳࣕࢿࣝ  
㧗㏿㏻ಙᑐᛂ AP 1 2 3 4 
ᚑ᮶ AP 5 
ࢳࣕࢿࣝࢫ࢟ࣕࢽࣥࢢ᫬㛫  1s/1 ࢳࣕࢿࣝ  
㏻ಙ (࢟ࣕࣜ࢔ࢭࣥࢫ )⠊ᅖ  120m 
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(1)ࢫ࣮ࣝࣉࢵࢺ≉ᛶ㸸඲ STA ࡢࢫ࣮ࣝࣉࢵࢺ≉ᛶ (᭱
ᑠ್㸪᭱኱್㸪ᖹᆒ್ )ࢆホ౯ࡍࡿ㸬ࢫ࣮ࣝࣉࢵࢺ≉ᛶ
ࡣ㸪඲࡚ࡢ STA ࡀ AP ࡬ࡢ᥋⥆ࢆ᏶஢ࡋ㸪᭱ᚋ࡟᥋⥆
ࡋࡓ STA ࡀ CBR ㏻ಙࢆ㛤ጞࡋࡓ᫬้࠿ࡽࢩ࣑࣮ࣗࣞ
ࢩࣙࣥ⤊஢᫬ࡲ࡛ࡢᖹᆒࢫ࣮ࣝࣉࢵࢺࢆ⏝࠸ࡿ㸬  
 
(2)Airtime ࡢ FI㸸PA ၥ㢟ࡢⓎ⏕ᅇ㑊ࡢุ᩿ᣦᶆ࡜ࡋ
࡚㸪Airtime ࡢ FI (Fairness Index)[8]ࢆ⏝࠸ࡿ㸬FI ࡣ್
ࡀ 1 ࡟㏆࠸࡯࡝㸪Airtime ࡀබᖹ࡛࠶ࡿࡇ࡜ࢆ♧ࡍᣦᶆ
࡛࠶ࡾ㸪௨ୗࡢᘧ࡛ồࡵࡿࡇ࡜ࡀ࡛ࡁࡿ㸬  
ܨܫ ൌ ൫
σ ݔ௜௞௜ୀଵ ൯
ଶ
݇ σ ݔ௜ଶ௞௜ୀଵ
ሺ͵ሻ 
ݔ௜ ׷ ݅␒┠ࡢܣ݅ݎݐ݅݉݁ࡢ㛗ࡉ㸪݇ǣܣ݅ݎݐ݅݉݁ࡢᩘ     
 
PA ၥ㢟ࡣ Airtime ࡢᕪࡀ⏕ࡌࡿࡇ࡜࡛Ⓨ⏕ࡍࡿၥ㢟࡛
࠶ࡿࡢ࡛㸪Airtime ࡟ᕪࡀᑠࡉ࠸≧ែ㸪ࡘࡲࡾ Airtime
ࡢ FI ࡀ 1 ࡟㏆࠸࡯࡝㸪PA ၥ㢟࡟ࡼࡿࢫ࣮ࣝࣉࢵࢺప
ୗࡢᙳ㡪ࢆᢚ࠼ࡿࡇ࡜ࡀ࡛ࡁࡓ࡜ุ᩿࡛ࡁࡿ㸬  
 
(3)GAI(Goal Achievement Indicator)㸸ᥦ᱌ᡭἲࡣ㸪ࢳ
ࣕࢿࣝ࣎ࣥࢹ࢕ࣥࢢࢆ⾜࠺㏻ಙ᫬ࡢ A-MPDU ࢧ࢖ࢬ
ࢆㄪᩚࡍࡿࡇ࡜࡛㸪(I)ࠕࢳࣕࢿࣝ࣎ࣥࢹ࢕ࣥࢢࢆ⾜࠺
ࢳࣕࢿࣝୖࡢ Airtime Fairnessࠖ࡜ (II)ࠕྛ STA ࡀ᭱኱
ࢫ࣮ࣝࣉࢵࢺࢆᥦ౪ࡍࡿ AP ࡟᥋⥆ࡍࡿࡇ࡜ࠖࡢ୧᪉
ࢆ┠ᣦࡋ࡚࠸ࡿ㸬ࡑࡇ࡛㸪ࡑࡢ᭷ຠᛶࡢホ౯ᣦᶆ࡜ࡋ
࡚௨ୗࡢᘧࢆ⪃᱌ࡋࡓ㸬  
 
ܩܣܫ ൌ ൫ܣ݅ݎݐ݅݉݁ࡢܨܫ൯ ൈ ൫᭱㐺ܣܲ᥋⥆☜⋡൯ሺͶሻ 
 
 
᭱㐺ܣܲ᥋⥆☜⋡ ൌ᭱㐺࡞ܣܲ࡟᥋⥆࡛ࡁࡓܵܶܣᩘ
඲ܵܶܣᩘ
ሺͷሻ 
 
ᮏ◊✲࡛ࡣ㸪ண ࢫ࣮ࣝࣉࢵࢺࡀ᭱኱࡜࡞ࡿ AP ࢆ᭱
㐺࡞ AP ࡜ᐃ⩏ࡍࡿ㸬ࡇࡢ GAI ࡢ᭱኱್ࡣ 1 ࡜࡞ࡿ㸬  
 
6. ࢩ࣑࣮ࣗࣞࢩࣙࣥ⤖ᯝ  
ᮏ❶࡛ࡣ㸪ࢩ࣑࣮ࣗࣞࢩࣙࣥ⤖ᯝ࡟ࡘ࠸࡚ㄝ᫂ࡍࡿ㸬 
  
6.1. 䝇䝹䞊䝥䝑䝖≉ᛶ䛸 Airtime Fairness 䛾ホ౯  
ࢩ࣑࣮ࣗࣞࢩࣙࣥ࡟ࡼࡾྲྀᚓࡋࡓࢫ࣮ࣝࣉࢵࢺ≉ᛶ࡜
Airtime ࡢ FI ࢆ⾲ 3 ࡟♧ࡍ㸬⾲ 3 ࡼࡾ㸪ᥦ᱌ᡭἲࢆ⏝
࠸ࡿࡇ࡜࡛㸪AP ࡢ㧗㏿໬ᢏ⾡ࡢ᭷↓࡟㛵ࢃࡽࡎ㸪
Airtime Fairness ࢆ☜ᐇ࡟ᐇ⌧࡛ࡁࡿࡇ࡜ࡀศ࠿ࡿ㸬ࡲ
ࡓ㸪RSSI ᡭἲ㸪ඛ⾜ᡭἲ࡟ᑐࡋ࡚ࢫ࣮ࣝࣉࢵࢺࡢᖹᆒ
್㸪᭱ᑠ್ࢆྥୖ࡛ࡁ࡚࠸ࡿࡇ࡜ࡀศ࠿ࡿ㸬௨ୗ࡛ྛ
ᡭἲࡢ⤖ᯝ࡟ࡘ࠸࡚⪃ᐹࡋ࡚࠸ࡃ㸬  
 
ᅗ 1 㞃ࢀ➃ᮎ࡞ࡋࡢ⎔ቃ  
 
⾲ 3 ࢫ࣮ࣝࣉࢵࢺ≉ᛶ  
 RSSI ᡭἲ  ඛ⾜ᡭἲ  AF-MT ᡭἲ  
 ࢫ࣮ࣝࣉࢵࢺ [Mbps] 
᭱኱್  23.4 102.1 57.0 
ᖹᆒ್  6.84 5.90 9.05 
᭱ᑠ್  2.16 0.69 2.42 
 Airtime ࡢ FI 
ࢳࣕࢿࣝ  
1 2 3 4 
0.81 1 0.99 
ࢳࣕࢿࣝ  
5 
0.96 0.88 0.95 
 
RSSI ᡭἲ࡛ࡣ㸪STA ࡀ㧗㏿໬㏻ಙᢏ⾡ᑐᛂࡢ AP ࡟
᥋⥆ࡍࡿሙྜ㸪A-MPDU ࢧ࢖ࢬࡣ 42 ࣇ࣮࣒ࣞᅛᐃ࡜
࡞ࡿ㸬ࡑࡢࡓࡵ㸪㧗㏿໬㏻ಙᢏ⾡ᑐᛂࡢ AP ࡜㏻ಙࢆ
⾜࠺ STA 㛫࡛ఏ㏦࣮ࣞࢺ࡟ᕪࡀ࠶ࡿሙྜ࡟ࡣ㸪Airtime
࡟ᕪࡀ⏕ࡌࡿࡓࡵ㸪PA ၥ㢟ࡢᙳ㡪ࢆᙉࡃཷࡅ࡚ࡋࡲ࠺㸬
ࡇࢀࡣ RSSI ᡭἲࢆ⏝࠸ࡓ㝿ࡢ Airtime ࡢ FI(ࢳࣕࢿࣝ
1㹼4)ࡢ್ࡀ⣙ 0.8࡜పୗࡋ࡚࠸ࡿࡇ࡜࠿ࡽࡶ☜ㄆ࡛ࡁ
ࡿ㸬ࡑࡢ⤖ᯝ㸪ఏ㏦࣮ࣞࢺࡀప࠸㏻ಙࡢᙳ㡪ࢆཷࡅ࡚
ࢫ࣮ࣝࣉࢵࢺࡢ᭱኱್ࡀῶᑡࡋ㸪ࡑࢀ࡟㉳ᅉࡋ࡚ᖹᆒ
್ࡶῶᑡࡋ࡚࠸ࡿ㸬  
୍᪉㸪ඛ⾜ᡭἲ࡛ࡣ㸪௚ࡢᡭἲ࡜ẚ㍑ࡋ࡚㸪ࢫ࣮ࣝ
ࣉࢵࢺࡢ᭱኱್ࡣ㠀ᖖ࡟㧗࠸್ࢆ⋓ᚓࡋ࡚࠸ࡿࡶࡢࡢ㸪
ᖹᆒ್㸪᭱ᑠ್࡟ࡘ࠸࡚ࡣ㠀ᖖ࡟ప࠸್ࢆྲྀࡗ࡚࠸ࡿ
஦ࡀࢃ࠿ࡿ㸬ࡇࢀࡣ㸪ඛ⾜ᡭἲࡀࢳࣕࢿࣝ࣎ࣥࢹ࢕ࣥ
ࢢᖜ࡜ A-MPDU ࢧ࢖ࢬࢆ⪃៖ࡋ࡚࠸࡞࠸ࡓࡵ㸪㐺ษ࡞
ࢳࣕࢿࣝ㑅ᢥࡀ࡛ࡁ࡞࠿ࡗࡓࡇ࡜ࡀཎᅉ࡛࠶ࡿ㸬᭱ึ
࡟㧗㏿໬㏻ಙᢏ⾡ᑐᛂࡢ AP ࡟᥋⥆ࡋࡓ STA ࡀ A-
MPDU(42 ࣇ࣮࣒ࣞ )ࢧ࢖ࢬ࡛㏻ಙࢆ⾜࠺࡜㸪௚ࡢ STA
ࡀࢳࣕࢿࣝ 1 ࠿ࡽ 4 ࡛ほ ࡍࡿ Airtimeotherࡀ㠀ᖖ࡟኱
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ࡁ࡞್࡜࡞ࡿ㸬ࡇࡢ᫬㸪A-MPDU ࢧ࢖ࢬࢆ⪃៖ࡏࡎ࡟
⮬㌟ࡢ Airtimeown ࢆண ࡍࡿ࡜㸪Airtimeother ࡼࡾ㠀ᖖ
࡟ᑠࡉ࡞್࡜࡞ࡿࡓࡵ㸪PA ၥ㢟ࡢᙳ㡪ࢆ㑊ࡅࡿࡓࡵ࡟㸪
ࢳࣕࢿࣝ 1㹼4 ࡛ࡣ࡞ࡃ㸪ࢳࣕࢿࣝ 5 ࢆ㑅ᢥࡍࡿ㸬ࡑࡢ
⤖ᯝ㸪᭱ ึ࡟㧗㏿໬㏻ಙᢏ⾡ᑐᛂࡢ AP࡟᥋⥆ࡋࡓ STA
௨㝆ࡢ඲ STA ࡣᚑ᮶ࡢ AP ࡟᥋⥆ࡍࡿࡓࡵ㸪ᖹᆒࢫࣝ
࣮ࣉࢵࢺ࡜᭱ᑠࢫ࣮ࣝࣉࢵࢺࡣ㠀ᖖ࡟ప࠸್ࢆྲྀࡗ࡚
࠸ࡿ㸬  
᭱ᚋ࡟ᥦ᱌ᡭἲ࡛ࡣ㸪STA ࡀ㧗㏿໬㏻ಙᢏ⾡ᑐᛂࡢ
AP ࡜㏻ಙࡍࡿ㝿ࡣ⾲ 1 ࡟ᚑ࠸㸪ఏ㏦࣮ࣞࢺ࡟ᛂࡌ࡚
A-MPDU ࢧ࢖ࢬࢆືⓗ࡟ኚ᭦ࡍࡿࡓࡵ㸪඲ࢳࣕࢿ࡛ࣝ
Airtime Fairness ࡀᐇ⌧ࡉࢀ㸪PA ၥ㢟ࡀⓎ⏕ࡋ࡞࠸㸬ࡇ
ࢀࡣ㸪⾲ 3 ࡢ Airtime ࡢ FI ࡀ 0.99/0.95 ࡛࠶ࡿࡇ࡜࠿
ࡽࡶࢃ࠿ࡿ㸬ຍ࠼࡚㸪㧗㏿໬㏻ಙᢏ⾡ᑐᛂࡢ AP ࡜㧗
ఏ㏦࣮ࣞࢺ࡛㏻ಙ࡛ࡁࡿ㸦㊥㞳ࡀ᭱ࡶ㏆࠸㸧STA ࡀ PA
ၥ㢟ࡢᙳ㡪ࢆཷࡅ࡞࠸ࡓࡵ㸪㧗ࢫ࣮ࣝࣉࢵࢺࡀᐇ⌧࡛
ࡁࡓ⤖ᯝ㸪ࢫ࣮ࣝࣉࢵࢺࡢ᭱኱್ࡀྥୖࡍࡿ㸬ຍ࠼࡚㸪
㧗㏿໬㏻ಙᢏ⾡ᑐᛂࡢ AP ࡟ከࡃࡢ STA ࡀ᥋⥆࡛ࡁࡿ
ࡓࡵ㸪ᖹᆒࢫ࣮ࣝࣉࢵࢺࡔࡅ࡛࡞ࡃ㸪᭱ᑠࢫ࣮ࣝࣉࢵ
ࢺࡶྥୖࡋ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿ㸬  
 
6.2. GAI 䛾ホ౯  
ඛ⾜ᡭἲ࡜ AF-MT ᡭἲࡢ GAI ࢆ⾲ 4 ࡟♧ࡍ㸬⾲ 4
ࡼࡾ㸪௒ᅇᥦ᱌ࡋࡓ AF-MT ᡭἲࢆ⏝࠸ࡿࡇ࡜࡛ GAI
ࡢ್ࡀ 0.99 ࡜㸪᭱኱್ 1 ࡟㏆࠸್ࢆྲྀࡿࡇ࡜ࡀࢃ࠿
ࡿ㸬୍᪉㸪ඛ⾜ᡭἲ࡛ࡣ㸪0.2 ࡜ప࠸್࡜࡞ࡗࡓ㸬ࡇࢀ
ࡽ࡟ࡘ࠸࡚⪃ᐹࡍࡿ㸬  
⾲ 4 ࡢ᭱㐺 AP ᥋⥆☜⋡࡟╔┠ࡍࡿ࡜㸪ඛ⾜ᡭἲ࡛
ࡣ 0.2 ࡜ప࠸್࡜࡞ࡗ࡚࠸ࡿ㸬ࡇࢀࡣ㸪3.2 ⠇ࡢࠕඛ⾜
◊✲ࡢၥ㢟Ⅼ࡛ࠖ㏙࡭ࡓࡼ࠺࡟㸪ඛ⾜ᡭἲࡀ᭱ึ࡟ PA
ၥ㢟ࢆᅇ㑊ྍ⬟࡞ࢳࣕࢿࣝࢆ㑅ᢥࡍࡿࡇ࡜ࡀཎᅉ࡛࠶
ࡾ㸪㑅ᢥࢳࣕࢿࣝ௨እ࡛✌ാࡍࡿ AP ࢆ㑅ᢥ࡛ࡁ࡞࠸
ࡓࡵ࡛࠶ࡿ㸬᭦࡟㸪␗✀ AP ΰᅾ⎔ቃ࡛ࡣ㸪ࢳࣕࢿࣝ
࣎ ࣥ ࢹ ࢕ ࣥ ࢢ ᖜ 㸪 A-MPDU ࢆ ⪃ ៖ ࡋ ࡞ ࠸ ࡓ ࡵ ࡟
Airtimeownࢆṇ☜࡟ண ࡛ࡁࡎ㸪㐺ษ࡞ࢳࣕࢿࣝࢆ㑅ᢥ
࡛ࡁ࡞࠸㸬ࡑࡢ⤖ᯝ㸪ᚑ᮶ࡢ AP ࡬᥋⥆ࡍࡿ STA ࡀ㞟
୰ࡋࡓࡓࡵ㸪᭱㐺 AP ᥋⥆☜⋡ࡀ࠿࡞ࡾᑠࡉ࡞್࡜࡞
ࡗ࡚࠸ࡿ㸬  
୍᪉㸪AF-MT ᡭἲࡣ᭱ึ࡟ࢳࣕࢿࣝࢆ㑅ᢥࡍࡿᚲせ
ࡀ࡞࠸ࡓࡵ㸪᭱ 㐺 AP ᥋⥆☜⋡ࡣᚲࡎ 1 ࡜࡞ࡿ㸬ࡲࡓ㸪
Airtime Fairness ࡶᐇ⌧࡛ࡁࡿࡓࡵ㸪ᮏ◊✲ࡢ┠ⓗࢆ☜
ᐇ࡟㐩ᡂ࡛ࡁࡿࡇ࡜ࢆ᫂ࡽ࠿࡟ࡋࡓ㸬  
 
7. ࡲ࡜ࡵ  
ᮏ◊✲࡛ࡣ㸪␗✀ AP ΰᅾ⎔ቃ࡟࠾ࡅࡿ AP 㑅ᢥ࡟
╔┠ࡋࡓ㸬↓⥺ LAN ࡛ࡣ㸪AP ࡜ STA 㛫ࡢ㟁Ἴ≧ἣ࡟
ᛂࡌ࡚ఏ㏦࣮ࣞࢺࡀኚ໬ࡍࡿሙྜ㸪Airtime ࡟ᕪࡀ⏕ࡌ
࡚ PA ၥ㢟ࡀⓎ⏕ࡍࡿ㸬≉࡟␗✀ AP ΰᅾ⎔ቃ࡛ࡣ㸪ࢳ  
⾲ 4 GAI 
 Airtime
ࡢ FI(i) 
᭱㐺 AP ᥋
⥆☜⋡ (ii) 
GAI 
(i)(ii) 
ඛ⾜ᡭἲ  1 0.2 0.2 
AF-MT ᡭἲ  0.99 1 0.99 
 
ࣕࢿࣝ࣎ࣥࢹ࢕ࣥࢢᖜࡸ A-MPDU ࢧ࢖ࢬࡀ␗࡞ࡿ㏻
ಙࡀΰᅾࡍࡿࡓࡵ㸪Airtime ࡢᕪࡀࡼࡾ኱ࡁࡃ࡞ࡾ㸪PA
ၥ㢟࡟ࡼࡿࢫ࣮ࣝࣉࢵࢺపୗࡀ῝้໬ࡍࡿ㸬   
ࡑࡇ࡛ᮏ◊✲࡛ࡣ㸪STA ࡀఏ㏦࣮ࣞࢺ࡟ᛂࡌ࡚ A-
MPDU ࢧ࢖ࢬࢆㄪᩚࡍࡿࡇ࡜࡛㸪඲ࢳࣕࢿࣝୖ࡟࠾࠸
࡚ Airtime Fairness ࢆᐇ⌧ࡍࡿ AF-MT ᡭἲࢆᥦ᱌ࡋ㸪
ࢩ࣑࣮ࣗࣞࢩࣙࣥ࡟ࡼࡿホ౯ࢆ⾜ࡗࡓ㸬⤖ᯝࡼࡾ㸪ࠕࢳ
ࣕࢿࣝ࣎ࣥࢹ࢕ࣥࢢࢆ⾜࠺ࢳࣕࢿ࡛ࣝ Airtime Fairness
ࢆᐇ⌧࡛ࡁࡿࡇ࡜ ࡜ࠖࠕண ࢫ࣮ࣝࣉࢵࢺࡀ᭱኱ AP ࢆ
ᚲࡎ㑅ᢥ࡛ࡁࡿࡇ࡜ࠖࡢ཮᪉ࢆᐇ⌧࡛ࡁࡿࡇ࡜ࢆ᫂ࡽ
࠿࡟ࡋࡓ㸬ࡑࡢ⤖ᯝ㸪㐺ษ࡞ AP ࢆ㑅ᢥ࡛ࡁࡿࡓࡵ㸪
ࢫ࣮ࣝࣉࢵࢺࡢᖹᆒ್㸪᭱ᑠ್ࢆྥୖ࡛ࡁࡿࡇ࡜ࢆ᫂
ࡽ࠿࡟ࡋࡓ㸬  
௒ᚋࡣ㸪ࢫ࣮ࣝࣉࢵࢺண ࡢ⢭ᗘྥୖࡸ㞃ࢀ➃ᮎࡀ
Ⓨ⏕ࡍࡿ⎔ቃ࡛ࡢᛶ⬟ㄪᰝࢆ⾜࠺ணᐃ࡛࠶ࡿ㸬  
 
8. ㅰ㎡  
ᮏ◊✲ࡢ୍㒊ࡣ㸪㟁Ẽ㏻ಙᬑཬ㈈ᅋࡢ◊✲ຓᡂࢆཷ
ࡅ࡚࠸ࡿ㸬ࡇࡇ࡟グࡋ࡚ㅰពࢆ⾲ࡍ㸬  
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